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SYDNEY GRAMMAR SCHOOL

2011 Annual FExamination

FORMI
MATHEMATICS

General Instructions

o Writing time — 2 hours

o Write using black or blue pen.
e Calculators are not to be used.

e All necessary working should be shown
in every question.

e Start each qUCStiOIl on a new page. A

Structure of the paper - -
¢ Total marks — 130
e All ten questions may be attempted.

o All ten questions are of equal value.

" Monddy 78k November 2011 T

Collection

¢ Write your name, class and master.
clearly on each page of your answers
" and on the tear-off sheet.
o Staple your answers in a single bundle.

¢ Bundle the tear-off sheet with the
question it belongs to.
o Write your name and master on this
. question paper and submit it with
your answers.
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QUESTION ONE (13 marks) Start a new page.
(a) Simplify the following:
(@) 3% (~5) |
o 2,02
(it) 3 tE |
(i) 2-05 — 1.7
(b) Find the area of a rectangle that is 8-5 cm long and 4 cm wide.

(c) W = F's, find W when F'=11 and s = 0-24.

2C: TCW

2A: BR 2B: 8JG

2D: JMR 2E: BDD 2F:- REP

2G: KWM 2H: PKH 2I. FMW
Checklist Examiner
¢+ Writing paper required. JMR

2t
14 B
— —+
2 -1 | 12 %
4° =T
-2+

For the diagram above, write down the coordinates of the points A and B.
(e) What is the name of a quadrﬂateral with only one pair of parallel sides?
(£) Find 35% of $350.

(g) Simplify:
(i) (=°)®

(i) z— bz —4r

12 cm
Find the length of AB in the triangle above.
(i) Write 1-4 hours in hours and minutes.

Exam continues next page ...
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QUESTION TWO (13 marks) Start a new page.
(a) Solve the equation 3z — 1 =17.
(b) Expand 13z(z —5).
(c) Express 371% as a fraction in lowest terms.
(d) Convert 2560 grams into kilograms.
(e) Find the value of z in each of the diagrams below, giving reasons.
0 | 3
.xo L B

TR T T
C M D

(f) Evaluate +/81 + 144.
(&)
A B g )
° JQ
D F

State the congruence test which you would use to show AABC = ADEF. No proof
of congruence is required.

‘(h) Expand:
) @+ -9
(i) (a—3)?

Exam continues overleaf ...
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QUESTION THREE (13 marks) Start a new page.

(a) Find the areas of the quadrilaterals below.

- (®
19 cm
|
10 cm
11 cm
. (i)
15 cm
(b) . 1l4cm

In the diagram'above, the arc is a semicircle. Using 7 = %:

(i) find the perimeter of the figure,
ii} find the area of the figure.
(i) g

(©)

10 cm

Find the volume of the triangular prism shown above.

Exam continues next page ...
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QUESTION THREE (Continued) _ QUESTION FIVE (13 marks) Start a new page.
(d) ' A (a} Perform the constructions outlined on the tear-off sheet at the end of this examination
- paper. This sheet should be bundled with the rest of your answers to Question Five.
(b)

Leaving 7 in your answer, find the exact volume of the cylinder above.

Convert 2-081 kilolitrés into cubic centimetres. . o
'*gg)"'"‘i)ygr 220 TLOTIES Ko CuDIe COmEN e ———In the diagram above, AB is equal-and -parallel to-C D—Write-a formal proof to show- - —-—---
that AABM = ADCM.

QUESTION FOUR. (13 marks) Start a new page.

(c) Decide whether the following statements are true or false. Write TRUE or FALSE as
(a) Simplify the following ratios. yOur answer.

() 35: 14 ' (i) All rectangles have adjacent sides that are equal.
3 1 . A (i) The area of a rectangle can always be calculated by finding half the product of
(i) 316 the lengths of the diagonals.
(ifi) 20m : 1-5m (iit) The diagonals of a kite are perpendicular.

. (iv) All squares are thombuses.
(b) A school consists of boys and girls in the ratio 7 : 6. If there are 663 pupils in the
school, find how. many girls there are in the school. _ (d)

(c) An alloy is made by mixing copper, nickel and lead in the ratio 2: 3 : 5. How much
alloy would be produced if 540kg of nickel was used?

(d) A coal ship is being filled ‘at the rate of 450 kilograms per minute. Express this rate
in tonnes per hour.

(e) Marcus Hellner from Sweden won the 30km cross-country skiing event at- the 2010
Winter Olympics. His winning time was 1 hour and 15 minutes. Calculate his average
speed in km/h.

Find the value of z in the diagram above. Give reasons for your answer.

(f) On a scale drawing a rectangular block of land is represented by a rectangle measuring .
5cm by 4 cm. If the scale is 1 : 700, find in metres the actual dimensions of the block
of land. :

Exam continues overleaf ... Exam continues next page ....




SGS Annual 2011 ... ... ..o ... Form IT Mqthematics

QUESTION SIX (13 marks) Start a new page.

()
(b)

e () G‘lven that F is.the mldpomt of both AC and BD, what property of a pa‘rallele—~——»~- -

Write 1.023 as a pefcentage.

(i) Plot the points A(5,4), B (5,8) and C'(1,4) on a number plane and join them to

form AABC.

Use a scale of 1 cm = 1 unit on both the z and y axes.

(i) Use Pythagoras’ theorem to find the exact length of the interval BC.

(iii) Indicate on your diagram the point D that will make ABCD a parallelogram

(but not a rectangle). Write down the coordinates of this point. -

(iv) Join BD. Label the point of intersection of BD and AC with the letter E. Write

down the coordinates of K.

gram does this confirm?

(¢) A circle marked on a blaying field has a circumference of 44 metres. There are 8 rugby
players standing on the circumference. Calculate the longest pass between two players

(d)

that can be made in this circle. Use 7 == 272

A . E , D
6m
B C
16 m

ABCD is a rectangle w1th BC = 16m and CD = 6m. E is the midpoint of AD.

Find the length of EC.

Exam continues overleaf ... .
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QUESTION SEVEN (13 marks) Start a new page.

3
(a) Slmphfy — 222

(b) Expand and simplify 8(2z* — 1) - 9(42? — 1).

5— 2z 2
(c) Simplify S + .
4 8
(d) Solve the folloWing equations.
(i) 2z —15="5z+9
{ 8a—4 - 21

==5H

3 1
31
() o~ oz

g e g I - [

Exam continues next page ...
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QUESTION EIGHT (13 marks) Start a new page.

2 1
(a) (i) Solve the inequation 5 — ?m <%

(if) Graph your solution on'the number line.

(b)

10 cm

12 em

- Find the volume of the solid in the diagram above. The cross-section consists of a
semicircle onr top of a rectangle. Use w = 3-14.

(¢) (i) For the equation y =3 — 22, copy and complete the following table of values.

T -3 | —2 -1 0 1 2 3

Y

(ii) Using a scale of lem for 1 unit on both z and y axes, carefully draw the graph of
y=3—2z2 '

(d)

E

In the diagram above AB || DE. Copy the diagram. Using a construction line or any
. other method, form an equation in z and solve it to find the size of ZABC.

Fxam continues overleaf ...
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QUESTION NINE ' (13 marks) Start a new page.

abc?
3243

(a) Evaluate

ffa=—4,b=-1,¢c= %, and d = —%.

e (Bzy)? + 155%y7
(b) Simplify 25 3y .

(c) In 2010 the teacher:pupil ratio at Sparta Grammar School was 2 : 45. In 2011
the same number of teachers are at thé school, but there are 63 extra pupils. The
teacher: pupil ratio is now 1 : 24. Let the number of teachers at the School be .

(i) In terms of z, how many pupils are at the School in 20117

. (ii)_In terms of @, how many.pupils were_at the School in 20107 ... ... .

(iil) Form an equation and solve it to find the number of teachers at Sparta Grammar
School.

(@) - A

c

In the diagram above, ABCD is a thombus and CE bisects ZACD. Let ZECD = z°.
(i) Explain why ZBCD = 4z°.
(ii) Explain why LOED = 33°.

Exam continues next page ...
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QUESTION TEN (13 marks) Start a new page.
(a) Expand and simplify (22 — y)(42® + 2zy + 7).

(b) A can of drink is in the shape of a cylinder with height 15 cm and radius 4 cm. What
is the length of the longest straw that will fit inside the can without bending?

()

In the diagram above, AB is the diameter of the small circle and B is the centre of
the large circle. If the area of the small circle is 11 cm?, find the exact area of the
shaded part of the large circle.

(d)

A fish tank is a rectangular prism 80 cm Jong, 50 cm wide and 40 cm deep. Some of the
*.. water is tipped out by tilting the tank along its 50 cm edge as in the diagram above.

The water level reaches C, the midpoint of AB. Find the depth of water in the fish
tank once the base AB is returned to the horizontal.

Exam continues overleaf ...
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QUESTION TEN (Continued)
(e)

Two squares are drawn inside a circle with centre O. The larger square touches the

and one of its sides passes through the centre of the circle as shown. What is the ratio
of the area of the larger square to the area of the smaller square?

END OF EXAMINATION

Tear-off pages follow ...

_circle at each of its corners. The smaller square touches the circle at two of its corners._. .
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NAMES .« et e e CLASS: ©evnnnenn. © MASTER: .o.nn.....  QUESTON ONE W
,_____————.—/“ .
DETACH THIS SHEET AND BUNDLE IT WITH THE REST OF QUESTION FIVE. @ G ) —15 Ve @ 3x-1=1 {";
. . 16 ! [/ 3% = ‘/
QUESTION FIVE - (i) oI5 =6 e
@) O K : | : (i) 035 v (by - ISL()C—S):B?C—-' S
gy A= ES R @ 3 - 3t
= 3¢ em® WV : ' (00
’ : T , [ . lg
: : pYele}
|  S— M , €) w=Fs . =2 v
e ' o S S G G R 1 L e T
: = 264 v
! | dy 256 k v’
oy A (-21) © 3 p

t / : V\-\-ero

| g Co,t) ) () x’ / (CO‘lQS Al&r}co)
‘ ) Trq()eziuw\ - v’
i. &) 35 4 3\2127
| oo 2. |

|

I

i)<p = x (@,ama s '
¢ ) sosce e DABC

22-5
o P 20 = ¢ CA,\OL&WM DABC) y.
Using a compass, ruler and pencil only, copy ZK LM at Y to form (XY Z. You- AASWQ r $ 122 ;O x =6 21 '
must show all construction lines. 3 ) G ) X_UIL v
(ii) A : ((l_ ) — ¥ v . C(') ‘53-7—5 = 15 /
®)y Bem - .. (9) S5AS v
(_i) l \/\Our V-U-Q‘ M\“Q;‘.Q‘S l/ R d\)(l ('x_l_?_) (_‘)(,v({_) X, "(Li l’?-x- Y
Cl\ud show correck unds 1 (i )4> =yt — ¢
Rt ro proatty @ octd ] (i) (a3)* = a™=bar V7

Construct the perpend.icular’ bisector of the chord AB, clearly showing all con-
struction lines.




GUE STION THREE
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QUESTION Fou
(@) @) 52
(i) 6L
(i) 1:7s
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= kg
1800 j
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5% 700 em E X000 cm v
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T
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1
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QuESTION SWY
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DETACH THIS SHEET AND BUNDLE IT WITH THE REST OF QUESTION FIVE.

UESTION FIVE
(&)

S~

Using & compass, ruler and pencil only, copy LKLM &
must show all construction lines.

(i)

Construct the perpendicular bisector of the chord ‘AB, clearly showing all con-
struction lines.




